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(54) NAVIGATION DEVICE 
(57) Abstract 

PURPOSE: To efficiently perform processing from destination spot setting to route search. 
CONSTITUTION: The navigation device 1 is connected to an external terminal 2 which performs 
processing such as the input of a destination, the retrieval of the destination spot, and the transmission 
of the retrieval destination spot code to rJie navigation device 1 through a telephone line and is also 
enabled to receive the destination spot code from the external 2. Once receiving the destination spot 
code from the external 2 the navigation device 1 performs the destination spot setting processing and 
route search processing to start route guidance immediately after a driver rides on the vehicle. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by tihe use of 'bbxs translation. 

1 .This docviment has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A current position check means to check the current position of a car, and a storage means 
by which road data, such as map data and crossing data, are memorized, A path planning means to 
perform the path planning from the destination information received with a receiving means to 
receive destination information from an external device, and this receiving means, the current 
position data checked with said current position check means, and the road data of said storage 
means to the destination. Navigation equipment characterized by providing the path guidance means 
which carries out path guidance from the path data of the path for which it searched with this path 
planning means, the current position data checked with said current position check means, and the 
road data of said storage means to the destination. 

[Claim 2] The navigation equipment characterized by to provide the path guidance means which 
carries out the path guidance from the path data which received with a current position check means 
check the current position of a car, a storage means have memorized road data, such as map data and 
crossing data, a receiving means receive the path data to the destination from an extemal device, and 
this receiving means, the current position data which checked with said current position check 
means, and the road data of said storage means to the destination. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to navigation equipment and relates to the navigation 
equipment which carries out efficiently processing from a setup of the destination or an origin to 
path guidance initiation to a detail. 
[0002] 

[Description of the Prior Art] As equipment for performing path guidance geographically to the 
destmation to an unfamiliar operator, there is navigation equipment and the development is 
performed bnskly. When navigation equipment performs path guidance, setting processing which 
performs a setup of the destination or an origin, and path planning processing which sets up the path 
which moves by automobile between both the set-up points are performed first. The destination data 
corresponding to the destination and origin which were inputted by the operator, for example 
coordinate data, the approaching intersectional data are searched with setting processing and'the 
destmation data is memorized by it. The input of the destination etc. is performed when 'an operator 
operates input units, such as a touch panel carried in the automobile. It has inputted by choosing the 
destmation from the destination list in which carries out the direct alphabetic character input of the 
name of a place of the destination, and specifically inputs the telephone number of the destination or 
It is indicated by the sequential display by menu-driven from a name of a prefecture to a name of a 
town. In addition, for example, the current position of a car may be detected by GPS (global 
positiomng system) etc., and the current position data may be used as an origin. On the other hand in 
path plannmg processing, the path between both the points pinpointed by the destination data 
obtained by setting processing and origin data is computed from road data in which it was stored by 
the database, such as map data, crossing data, etc. for path planning, and the path is memorized 
With navigation equipment, according to the computed path which was carried out in this way the 
arro w head which shows the path to the destination and the direction of a course of a car one by one 
IS displayed on a display with a road map, and path guidance is performed 
[0003] 

[Problem(s) to be Solved by the Invention] Conventional navigation equipment hurt by performing 
the input of the destination performed by setting processing from the input unit arranged in the car 
after the operator and the fellow passenger took the automobile, and setting processing and path 
plannmg processing were also performed after entrainment. By the way, both [ these ] processings 
are processings which need a certain amount of time amount, and were not able to be immediately 
left after enframment. When there were two or more destinations especially, setting processing of 
each destination and path planning processing between each destination needed to be performed and 
the time amount to imtiation of path guidance was long. Moreover, in order to perform the input'of 
the destination performed by setting processing from the input unit arranged in the car, in proportion 
to this, input tune amount had also become [ operability ] not not much good for a long time Then 
the purpose of this invention performs efficiently processing from setting processing or path 
planning processing to initiation of path guidance, and is after car enfrainment to offer the navigation 
equipment which can start path guidance promptly 
[0004] ^ ' 

[Means for Solving the Problem] A current position check means to check the current position of a 
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car in invention according to claim 1, A storage means by which road data, such as map data and 
crossmg data, are memorized, A path planning means to perform the path planning from the 
destmation information received with a receiving means to receive destination information from an 
external device, and this receiving means, the current position data checked with said current 
position check means, and the road data of said storage means to the destination. Navigation 
equipment is made to possess the path guidance means which carries out path guidance from the path 
data of the path for which it searched with this path planning means, the current position data 
checked with said current position check means, and the road data of said storage means to the 
destmation, and said purpose is attained. A current position check means to check the current 
position of a car in invention according to claim 2, A storage means by which road data, such as map 
data and crossmg data, are memorized. The path guidance means which carries out path guidance 
from the path data which received with a receiving means to receive the path data to the destination 
from an external device, and this receiving means, the current position data checked with said 
current position check means, and the road data of said storage means to the destination Navigation 
equipment is made to possess and said purpose is attained 
[0005] 

[Function] With navigation equipment according to claim 1, if a receiving means receives the 
destmation information transmitted from the external device, a current position check means will 
check the current position of a car, and a path planning means will perform the path planning from 
this checked current position data, the destination information received with said receiving means 
and the road data of said storage means to the destination. A path guidance means carries out path 
guidance to the destination with the data of the path for which it searched with this path planning 
means, the data of the current position checked with said current position check means, and the road 
data of said storage means. With navigation equipment according to claim 2. if a receiving means 
receives the path data transmitted from the external device, a current position check means will 
check the current position of a car, and a path guidance means will carry out path guidance from the 
r^^^ ^1^^ memonzed by the data, said path data, and the storage means of this current position. 
[0006] 

[Example] Hereafter, the example in the navigation equipment of this invention is explained to a 
detail with reference to drawing 8 from drawing 1 . Drawing 1 expresses the configuration of the 
navigation equipment 1 in the 1st example with a block. This navigation equipment 1 is equipped 
with the processing unit 4 which performs a destination setup, path planning, path guidance, etc 
Current position detection equipment 3, the communication device 5, the image display device 6 
and the input umt 30 are connected to this processing unit 4 through the various interfaces which are 
not Illustrated. An mput unit 30 is used when the function of this examples when inputting the case 
where the destination etc. is inputted without using the fimction of this example, the destination new 
at a travel place, etc. cannot be used. 

[0007] A communication device 5 and antenna la are set up at external terminals, such as a personal 
computer, receive the seizing signal and destination data which are transmitted, and supply them to a 
processing unit 4. Storage 7 consists of various storages, such as CD-ROM and an IC card. Various 
traffic informations required for path planning, such as destination data for a destination setup which 
consists of data of the crossing close to the coordinate data of the destination or the destination etc 
and map data, and road data, are stored in this store 7. Although current position detection equipment 
3 IS not Illustrated, it is equipped with various bearing sensors, such as a receiving set for receiving 
the electric wave from the beacon installed in a GPS Satellite or on the street, an optical gyroscope 
sensor, and an earth magnetism sensor, and the speed sensor, the foil sensor, the steering sensor etc 
This current position detection equipment 3 determines the current (absolutely) location (coordinate 
decided by the LAT and LONG) of an automobile mainly with a GPS receiving set. Moreover high 
spotting of precision is performed by combining the real mileage and bearing data which were' 
detected from various sensors. In addition, antenna 3a of a receiving set is arranged before and after 
the car at two places in order to raise precision. Moreover, in this example, a setup of an origin 
required for path planmng is performed based on the current position data based on this current 
position detection equipment 3. 

[0008] The processing unit 4 is equipped with ROM (read only memory)8 and RAM (random access 
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memory)9 which were connected to CPU (central processing unit)10 and this CPUIO through bus 
lines such as a data bus. CPUIO performs various processings required for path guidance of 
calculation of a path, decision of the direction of a course, etc. based on the various data from the 
destmation data received with the communication device 5, a store 7, and current position dSectL 
equipment 3. Moreover, CPUIO supervises whether the communication device 5 receded ±cs^L 
signal transmitted from an external terminal, and when it receives, it starts various equipm^l ^e 
various programs for performing these processings by CPUIO are stored in ROMS, a^d RAM9 is 
used as a working memory in processing of CPU 1 0 

[0009] An image display device 6 consists of a CRT display, a liquid crystal display, etc and 
various gmdance mformation required for path guidance is displayed. For example, while the map 
which drew based on the map data sent from the store 7 through CPUIO is displayed, image dSy 

CPmO^me Sr r ;t '^7^ * °f ^ -h^^h the cLent pofitioS 

^nVm CPUl 0 on this map computed is carried out 

1 navigation equipment 1 by this example, and this navigation equipment 

Vfu^ ! ^'^ expresses relation with the external terminal 2 for performing inpufprocess 

of the destination etc. As an external terminal 2, although various input uits, such JSnaT 
computer 2a, electromc notebook 2b. and telephone 2c, are used, this example explains adding to 
Ae case where personal computer 2a is used. Navigation equipment 1 is caiied in the ci 13 On t^e 
o^ier hand, personal computer 2a is installed in somewhere else [ this car 13 ] for example a home 
office, etc.. It IS these locations and startup of navigation equipment 1 and inputTroce^ o^^^^^^^^ 
ttlfnW^I ""^ r^^^^- N^^g^t?on equipment 1 and the external terminal 2 are comiected by the 
1 ?pr<;Z, ^^'^"r"' ^^d'^^^t^d line by wireless may be used instead of this telephone line 
[001 1] Personal computer 2a is equipped with input units, such as Display D and the keyboard K 
which inputs an alphabetic character and a figure, and a mouse which is not illustrated. The^put of 
the destmation IS performed by carrying out the direct input of the name of a place and the telephone 
number of he destination from this input unit. Personal computer 2a is equipped wiTtl^ databie 
which consists of destination lists of layered structures, and searches the destLtion co^LToS to 
the inpu from Keyboard K from a database. The destination data obtained by retrieval are ^ ^ 
U-ansmitted to navigation equipment 1 with a seizing signal. Here, the destination is expressed with 
^f thT. H^Tt ? destination and the telephone number corresponding to the code and code 

mn?^i ^***-ess, a destmation name. etc. are stored in the database 22 

K ' ^'r^^^tj^^ °f example constituted in this way is explained. Drawings expresses 

about the fimctiorial assigmnent of the navigation equipment 1 and persona l compulr 2a^n Ws 
H TT^ ^O'^P^ter 2a has the destination retrieval function 21 to searchV dest nation 
code as destmation information from a database 22, when the name of a place and the telephone 
number of the destmation are inputted by the operator (arrow head A). Moreover irhas the 
commumcation facihty (arrow head B) 23 which fransmits the searched destination code to 
navigation equipment 1 tl^ough the telephone line. On the other hand, navigation equipment 1 
searches destination data from the database 14 of a store 7 the communication facilhy f fwWch 

codeT H h ""TTT '""^ ^^'"P"^^^ 2a, and based on the rece ved destination 

code, and has the destmation setting up fimction 12 which the destination sets up (storage) PaA 
planmng is performed using this set-up destination code "'•tgc;. j-am 

[0013] Drawing 4 shows the flow of retrieval of tiie destination code in personal computer 2a and 
transmission. Personal computer 2a is supervising first whether the input of the destination Ae 
£uuner(^Z^^^\ 1u- ^^^^ Keyboard K (step 1). If the destination is 

S«hic«^^ P^^f computer 2a will search a destination code from the destination list 

nLtn!^^^ accordmg to a destination retiieval program (step 2). After retrieval is completed, 
chrr. f TT ' '^^^P^one line between navigation equipment 1 (step 3), and 

inched w^ti data transmission is possible. And the destinatio^ code 

Tr^es^nris end^^^^ '''^"^ ''^"'^ transmitted to navigation equipment 1 (step 4), and 

expresses the flow of the presetting processing from a destination setiip in 
whetherZ 1° ^''^ "^^igation equipment 1, it is supervising by CPUIO 

whether the communication device 5 received the seizing signal from personal computer 2a (step 5). 
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Ji addition, this supervisor has always started and the program for path planning, current position 
detection equipment 3. and image-display-device 6 grade have not started, if CPUlO detects 
reception of a seizing signal (step 5;Y) - the navigation equipment 1 whole - starting (step 6) ~ the 
destination code from personal computer 2a is received (step 7). If a destination code is received 
from the traffic information stored in the store 7, CPUlO searches the destination data which consist 
of coordmate data of the destination pinpointed in destination code etc.. and stores them in the 
predetermined area of RAM9. (Step 8) . 

[0015] On the other hand, current position detection equipment 3 supplies the received data in data 
and the receiving set which were detected by various sensors to CPUlO by starting of navigation 
equipment 1 . CPUlO pinpoints the current position of a car from the data supplied, and performs 
path planning processing to the destination corresponding to the destination data stored in RAM9 
(step 9) After they transmit the message which shows that presetting processing was completed to 
personal computer 2a, a circuit cuts the path data based on path planning (step 1 1) and thev end 
processing while they are saved in the predetermined area of RAM9 (step 10) and suspend the 
startup of current position detection equipment 3 grade. In addition, the message of the completion 
of data reception is transmitted to personal computer 2a. and you may make it cut a circuit after that 
by the completion of reception of a destination code. 

[0016] Drawing 6 expresses actuation of navigation equipment after an operator takes a car CPUlO 
is supervising whether ignition was turned on after presetting processing (steps 5-11) (step 12) If an 
operator takes a car and turns ON ignition (step 12;Y), CPUlO will start the whole navigation 
equipment again (step 13). And with navigation equipment 1. according to the destination data and 
path data which are stored in the predetermined area of RAM9 in presetting processing the 
destmation and a path are displayed on an image display device 6 (step 14), and an operator is asked 
lor a cneck (step 1 5). 

[0017] When the destination has modification, the destination is again inputted from the input unit 
JO ot (step 15; N) and navigation equipment 1, and turn-aside processing which performs path 
planning again is performed (step 16). When the check of the destination is able to be taken (step 
15;Y), after tum-aside processing (step 16), from the current position data detected with current 
position detection equipment 3, and the saved path data, navigation equipment 1 judges the course of 
a car and starts path guidance (step 15). Namely, guidance information, such as an arrow head which 
shows the path for which it searched with the map which drew on the scale of a request of an 
operator, and the direction of a course, is displayed on an image display device 6. Path guidance of 
the operator is earned out by checking this displayed guidance information 

[0018] Although the example explained above explained the case where personal computer 2a was 
used as an external terminal 2, electronic notebook 2b as shown in drawing 2 may be used Also in 
tins case, Ae input and destination retrieval of the destination are performed in electronic notebook 
Zb, and a destuiation code and a seizing signal are transmitted to navigation equipment 1 Thus if 
electronic notebook 2b is used as an external terminal 2. without limiting an installation like personal 
computer 2a by combimng with a cellular phone etc., since it excels in portability, electronic 
notebook 2b can start navigation equipment 1 from a going-out place etc., and can transmit a 
destination code. 

[0019] Moreover, since the alphabetic character which can be inputted is made into a figure at 
hmitation when telephone 2c is used as an external terminal 2, the input of the destination is 
performed by inputting the telephone number of the destination, or gives the code number 
beforehand for every destination, and will be performed by carrying out inputting the code number 
of the destination to go etc. When the telephone number is transmitted from telephone 2c, navigation 
equipment 1 searches a destination code. Thus, if telephone 2c which has spread widely as an 
ex emal terminal 2 is used, compared with personal computer 2a or electronic notebook 2b, an input 
will become easy nirther. 

[0020] Since the external terminal 2 established in the location different from a car performs 
destmation input process according to the navigation equipment 1 of this example as explained 
above, even if It does not take a car, a setup of the destination can be performed immediately 
^Ilin^f ; ^ fu^f planning of the destination are beforehand performed in navigation 

equipment 1 from the destmation code received through the telephone line, an operator can receive 
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the path guidance by navigation equipment 1 immediately after entrainment. Moreover in this 
example smce navigation equipment 1 and the external terminal 2 are connected by the telephone 
Ime, the distance between navigation equipment 1 and the external terminal 2 is not restricted but 
navigation equipment 1 can be started in every place. 

[0021] Moreover, when personal computer 2a installed in office is used as an external terminal 2 the 
destmation can be inputted as part of an office work piece. Moreover, since this personal computer 
2a has a full keyboard K, compared with the case where the destination is chosen by menu-driven 
hke before tiie alphabetic character input of the name of a place of the destination can be carried out 
independently, and mput process becomes easy. 

[0022] Moreover, whenever the retrieval for every destination is completed by personal computer 2a, 
you may make it transmit destination data to navigation equipment 1 for example, when setting up 
two or more destmations in the tour around a tourist resort etc. With navigation equipment 1 while 
performing retrieval for the next destination by personal computer 2a, presetting processing ^nd path 
plannmg processmg will be performed. Thus, a setup and path planning of two or more destinations 
can be efficiently performed by performing destination input process, destination setup, and 
processing of path planning in parallel. 

[0023] Next, the 2nd example of the navigation equipment of this invention is explained. In addition 
suppose that the same sign is given to the same part as the 1 st example, and the explanation is 
omitted suitably. In this 2nd example, processing of the transfer to the input of the destination or an 
ongm, a setup, path planmng, and the navigation equipment of path data for which it looked etc is 
perfomied by the external terminal 2, and, on the other hand, reception of path data and processing 
of path guidance are performed with navigation equipment. Personal computer 2a is equipped with 
programs, such as a transfer to the navigation equipment of retrieval of the destination retrieval of 
ail ongm, a setup and path planning, and the path data for which it looked. An origin list, road data 
still more nearly required for path planning, etc. which consist of description object data required for 
retrieval of a coordinate data and crossing data of each destination, and an origin required for a setup 
of the destination other than the name of a place data of the destination or code data and a setup 
crossing name data. etc. are contained in the database 22 of personal computer 2a. This database is 
stored in mass storage, such as CD-ROM. 

[0024] Drawing 7 expresses the flow of processing from the input of the destination in personal 
coniputer 2a in such this example to sending out of path data. If the destination is inputted from the 
keyboard K of personal computer 2a (step 12;Y), destination data, such as coordinate data, crossing 
data, etc. of the destination, are searched from the destination list of databases 22 (step 22) and it 
stores m the predetermined field of RAM which is not illustrated (step 23). Next, as for personal 
computer 2a, an ongm supervises whether it is input **** (step 24). the descriptions, such as a river 
near the cun-ent position of a car, and a name of a building, - if a name and a crossing name are 
inputted as an ongm (step 24; Y), the coordinate data of the origin etc. is searched from an origin list 
(ongin data) (step 25), and it stores in the predetermined field of RAM (step 26) 
[0025] Next, personal computer 2a searches for the path to the destination according to a path 
planning program based on destination data, origin data, and the road data of data **-SU 22 (step 
27). After path planning is completed, while drawing a map on a predetermined scale based on the 
map data of a database on the display D of personal computer 2a, a path is displayed on this map 
and an operator is asked for a check (step 28). If a path is checked (step 28; Y), a circuit with 
navigation equipment 1 will be connected (step 29), a seizing signal, origin data, destination data, 
and path data will be transmitted to navigation equipment 1 through the telephone line (step 30). and 
processing will be ended. © k v jv^, oiiu 

[0026] Drawing ^ expresses the flow of the processing in the navigation equipment 1 of this 
example. With navigation equipment 1, CPUlO is supervising whether the communication device 5 
received the seizing signal from personal computer 2a (step 3 1). In addition, only this supervisor has 
always started and the program for (step 31) and path planning, cun-ent position detection equipment 
3, and image-display-device 6 grade have not started. Without starting the navigation equipment 1 
whole. If reception of a seizing signal is detected (step 31 ;Y), CPUlO receives destination data 

Inirfol^' ^ ^^^^^ ^^"^ predetennined area of RAM9 (step 32), and 

processing. 
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[0027] Since actuation of navigation equipment after an operator takes a car is performed like the 
flow chart of drawing 6 in the 1st example, explanation is omitted. Since it goes to path planning at 
the external termmal 2 according to the navigation equipment by this example before taking a car as 
stated above, it becomes possible to check the path for which a home or office was searched 
beforehand. 

[0028] As mentioned above, although the navigation equipment by each example of this invention 
was explamed, this invention is not limited to this configuration. For example, the wireless circuit by 
a commumcation Ime, infrared radiation, or FM electric wave of dedication etc. may be used as a 
commumcation line which connects navigation equipment 1 and personal computer 2a. Moreover 
the word processor which has communication facility as an external terminal 2 may be used You' 
may make it input the name of a place of the destination about the input of the destination by 
personal computer 2a by choosing the name of a place from this inside according to the name of a 
place list which displays a name of a place list on Display D by menu-driven in order from a name of 
a prefecture to a name of a town, and is displayed on this order. Furthermore, in order to start 
navigation equipment, although [ the example explained above ] a seizing signal is transmitted from 
personal computer 2a, you may make it use a destination code also [ seizing signal ]. That is, CPUlO 
will start navigation equipment, if it detects having received reception of a destination code with the 
commumcation device 5. Moreover, CPU 10 supervises the line connection demand from personal 
computer 2a, and when there is a connection request, you may make it start navigation equipment. 
[0029] Although a setup of an origin was performed in the 1st example based on the current position 
data detected with current position detection equipment 3, it may be made to set up an origin based 
on this transmitted origin data by inputting an origin by personal computer 2a like the 2nd example 
and transmitting this origin data to navigation equipment 1 from personal computer 2a with 
destination data with navigation equipment 1 . 
[0030] 

[Effect of the Invention] Since processing from a setup of the destination to path planning is 
efficiently performed according to the navigation equipment of this invention as stated above, an 
operator can receive the path guidance by navigation equipment immediately after entrainment. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. ° 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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